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ABSTRACT
DOES ACTIVE LEISURE IMPROVE WORKER WELL-BEING?
AN EXPERIMENTAL DAILY DIARY APPROACH
Xinyu Hu, M.A.
Department of Psychology
Northern Illinois University, 2018
Larissa K. Barber, Director
Engagement in leisure activities during non-work hours has been associated with benefits
to workers’ general well-being through need fulfillment and satisfaction during leisure
experiences. This study proposed an active leisure intervention that aims to improve workers’
well-being. Based on the Job Demands-Resources model and Self-Determination Theory, this
study explored whether an active leisure intervention is beneficial for leisure well-being (both
subjective evaluation and need satisfaction components) across seven days and global subjective
well-being. This study used an experimental daily diary study approach, which randomly
assigned employed participants (N = 80) to engage in either an active leisure intervention for one
week or receive no intervention. Participants in the active leisure intervention group experienced
significantly higher level of life satisfaction and general positive affect after one week compared
to those in no intervention group, after controlling pre-intervention subjective well-being.
Multilevel modeling analyses were used to analyze daily leisure well-being outcomes collected
over seven days. The active leisure intervention was effective in increasing competence during
leisure, and this leisure competence mediated the effect of active leisure intervention on life
satisfaction and general positive affect. Positive-activated leisure affect (i.e., active, excited)
mediated the relationship between active leisure intervention and general positive affect. This
research offers theoretical evidence that an active leisure intervention is effective among a

working population and introducing a novel combination of experimental and daily diary designs.
This intervention approach also has practical implications for organizations by providing insight
into how to improve employee wellness through engagement in off-work positive activities.
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CHAPTER 1
INTRODUCTION

Organizations strive to implement various types of programs to aid in maintaining
employee health and wellness (Tetrick & Winslow, 2015). There are two major approaches
employers commonly adopt for workplace well-being; prevention interventions aimed to reduce
negative health and well-being outcomes versus health promotions aiming to increase positive
outcomes. Reviews of health and well-being interventions show that organizations primarily use
prevention strategies instead of health promotion given their focus on “fixing” problems
(Richardson & Rothstein, 2008; Parks & Steelman, 2008). However, there is a growing amount
of literature on implementing wellness and health programs in organizations with a health
promotion focus, as it has been shown to be effective and feasible (Goldgruber & Ahrens, 2010).
In particular, there is an increased interest in how leisure activities can help promote
employee well-being (Knecht, Wiese, & Freund, 2016; Twenge, Campbell, Hoffman, & Lance,
2010). Research suggests that different types of leisure promote well-being at varying degrees,
with active leisure activities (e.g., exercising) being more effective for boosting well-being than
passive ones (e.g., Sonnentag, 2001). However, no leisure activity intervention has been tested
among a working adult sample to date (Kuykendall, Tay, & Ng, 2015), with most leisure studies
focusing only on non-experimental designs (e.g. Sonnentag & Zijlstra, 2006; Oerlemans, Bakker,
& Demerouti, 2014). This study aimed to fill the gap in the workplace intervention literature by
using an experimental daily diary design to explore the effects of leisure on employee well-being.
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The current study tested the effectiveness of an active leisure intervention program for
boosting employees’ daily feelings of pleasure (hedonic well-being), need fulfillment
(eudaimonic well-being), and detachment from work thoughts (psychological detachment) while
engaging in leisure. Building on previous empirical work on positive activity interventions
(Layous, Nelson, & Lyubomirsky, 2013), and motivational process mechanisms underlying of
active leisure activities (i.e., the Job Demand-Resource model; Bakker & Demerouti, 2007), it
was proposed that participating in active leisure activities is more beneficial for leisure-specific
well-being than free-choice leisure, which translates into overall higher levels of well-being
across both leisure and non-leisure domains (Newman, Ng, & Diener, 2014).

Subjective Well-Being
Well-being is a multifaceted concept that is broadly referred as “optimal psychological
functioning and experience” (Ryan & Deci, 2001, p. 142). Primarily researchers focused heavily
on the hedonic side of well-being, which is defined as the subjective evaluation of the
pleasantness of one’s quality of life (Kahneman, Diener, & Schwarz, 1999)—commonly referred
to as subjective well-being (SWB). SWB is measured in terms of high general positive affect,
low general negative affect and high perception of life satisfaction (Diener, 1984). Research
often focuses on how individual characteristics, such as personality, predict SWB differently
(DeNeve & Cooper, 1998). However, individual activities can also affect subjective well-being
assessments (Sonnentag, Venz, & Casper, 2017; Sonnentag & Zijlstra, 2006). Sonnentag (2015)
elaborated the idea of SWB being dynamic in the organizational research context, as experience
sampling studies show variability in well-being experiences. The dynamic nature of well-being
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supports the claim that intervening activities (i.e., bringing resources from personal domain) can
improve well-being.
Subjective well-being is important for improving key workplace outcomes. Enhancement
of SWB is not only beneficial for personal outcomes, but also acts as an antecedent of many
important outcomes in the workplace. For instance, Cropanzano and Wright (1999) studied the
happy/productive worker thesis in various contexts. The effect of SWB on job performance is far
stronger and long-lasting, such that well-being is positively associated with job performance
even when the two were measured a year apart. Additionally, positive well-being was shown to
moderate the relationship between job satisfaction and job performance (Wright, Cropanzano, &
Bonett, 2007). Interventions targeting SWB has been evaluated as effective for improving health
and longevity (Diener & Chan, 2011), particularly those that reduce negative feelings and
increase positive feelings. Studies also use social support and mindfulness as psychosocial
strategies to improve SWB, especially for health-impaired and older populations (e.g., Chow,
Tsao, & Harth, 2004; Nyklíček & Kuijpers, 2008). Thus, it is important to further research in
strategies for improving SWB among working population given that many work-related stressors
have negative impact on workers’ well-being (Sonnentag, 2015). The current study proposed a
theoretical model in which an active leisure intervention resulted in higher global evaluations of
subjective well-being via differing daily leisure well-being experiences, as compared to a no
intervention group (see Figure 1).
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Subjective Leisure Well-Being
(+ leisure satisfaction, + positive
leisure affect, - negative leisure affect)

Active Leisure
Intervention
vs. No
Intervention

Global Subjective
Need Satisfaction in Leisure
(+ autonomy, + affiliation, + mastery)

Well-Being
(+ life satisfaction,
+ positive affect,
- negative affect)

Psychological Detachment

Figure 1. Theoretical model for leisure intervention effects on well-being.

Active Leisure and Subjective Well-Being
Engaging in leisure activities is critical to workers’ recovery and individual’s well-being,
as both leisure and recovery are often associated with positive feelings (Bakker, Demerouti,
Oerlemans, & Sonnentag, 2012; Sonnentag, 2001). In terms of the conceptualization of leisure,
researchers define leisure in many different ways. Leisure is the time people spent when other
demands are met, and the state of freedom when no other demands are presented (Haworth &
Veal, 2004). For example, structural leisure refers to actual leisure activities and time spent in
leisure whereas subjective leisure refers to the internal perception of leisure participation and
evaluation of those activities (Newman et al., 2014). In a meta-analysis of leisure and SWB,
leisure engagement describes both these internal and external definitions of leisure (Kuykendall
et al., 2015). Previous research explored how various types of activities affect one’s
psychological processes and behaviors by measuring time spent in a specific activity or by
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asking participants to recall the exact time of the day one engaged in an activity (e.g., Bakker et
al., 2012; Sonnentag & Zijlstra, 2006; ten Brummelhuis & Trougakos, 2014).
In the occupational health psychology literature, leisure and recovery activities have been
mostly studied in non-experimental studies, which lead to problems of interpreting causality. For
example, the observed relationships between leisure engagement and well-being could be a result
of individual differences (Sonnentag, 2015; Sonnentag et al., 2017). Though some studies have
examined individual differences as moderators (e.g. Lu & Hu, 2005; Steel, Schmidt, & Shultz,
2008), this study used experimental design to test whether well-being changes could be attributed
to active leisure engagement.
Although experimental research on leisure interventions is sparse, related work on
positive psychology activity interventions have been tested to improve health and well-being
outcomes. For example, small positive activities (e.g., expressing gratitude to others) can
improve well-being through the increased positivity in one’s emotions, thoughts, behaviors and
need satisfaction (Lyubomirsky & Layous, 2013; Layous et al., 2013). Moreover, sustained
engagement in these intentional positive activities will not only increases happiness and
subjective well-being, but also contributes to psychological well-being (Sheldon & Lyubomirsky,
2006). Among working populations, work-related demands and stressors make up part of the
unpleasant circumstances, in which taking actions to engage in leisure activities may alter one’s
subjective evaluation of quality of life. More importantly, these positive activities have been
used as an intervention in the workplace (e.g., Chancellor, Layous, & Lyubomirsky, 2015;
Kaplan et al., 2014; Ouweneel, Le Blanc, & Schaufeli, 2013). Thus, asking people to engage in
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other types of intentional positive activities outside of work (e.g., leisure activities) could also be
beneficial in increasing subjective well-being.
Specifically, there is a variety of active leisure that one can engage in, including
physically active, socially active, mentally active and spiritually active leisure (Engeser &
Baumann, 2016; Hansen & Scullard, 2002). Many studies suggest that higher level of physical
leisure activity helps improve health-related outcomes and psychological well-being (e.g.
Häusser and Mojzisch, 2017; Sirgy, Uysal, & Kruger, 2017; Wiese, Kuykendall, & Tay, 2017).
Physical activities allow individuals to detach from various demands and relax mentally, which
in turn lead to improved well-being. Socially active leisure refers to activities that include
involvement with others, such as socializing and getting together with friends or family. These
activities fulfill one’s need of relatedness (Ryan & Deci, 2000), which subsequently helps
individuals to recover and improve well-being (Sonnentag & Natter, 2004). Mentally active
leisure refers to activities that demands cognitive mental effort, such as reading and volunteering.
For instance, volunteer during nonwork time has been showed to be very effective to gain
resources that fulfill mastery and community experiences (Mojza, Lorenz, Sonnentag, &
Binnewies, 2010). Spiritual activities are associated with improved meaning in life, which in turn
leads to better life satisfaction (Steger & Frazier, 2005). Thus, this study hypothesized that
asking people to engage in any type of active leisure can help improve well-being compared a no
intervention group.
Hypothesis 1: The active leisure intervention group will report higher subjective wellbeing than the no intervention group.
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Theoretical Mechanisms Linking Active Leisure to Subjective Well-Being
Previous findings suggest that active leisure brings more benefits to one’s SWB (e.g.,
Sonnentag & Natter, 2004), but the exact mechanisms explaining this link need more exploration.
This study uses Job Demand-Resources (JD-R) model (Bakker & Demerouti, 2007) to explain
the underlying mechanisms of the how active leisure intervention might enhance well-being in
comparison to free-choice leisure. The JD-R model posits that worker experiences can affect
both motivational processes and recovery impairment processes through resource enhancement
and job demand reductions, respectively.
Resources refer to the motivational aspects that reduce the negative impact of job
demands and also foster individuals’ satisfaction of basic needs (Bakker & Demerouti, 2007).
These resources can come from various work and non-work sources, such as receiving social
support from supervisor or from family members at home. Such resources are salient in
promoting positive work-related outcomes like work engagement, and alleviating the effect of
negative outcomes (e.g., burnout; Schaufeli & Bakker, 2004). Motivational boosts in the JD-R
model are explained using Conservation of Resources theory, which focuses on the desire for
people to “build, protect and retain resources” (Hobfoll, 1989, p. 516). These resources are not
only available in the work environment, as researchers often highlight the importance of daily
recovery through off-job activities (Demerouti, Bakker, Geurts, & Taris, 2009). In particular,
individuals engage in a wide range of off-job activities. For instance, housework activities
(essentially another form of demands at home) are less favorable than leisure activities because
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doing what you want to do is much more pleasant than what you have to do (Ryan & Deci, 2000).
Prior findings showed that engaging in leisure activities has significant effect in reducing need
for recovery, and maintaining psychological detachment during nonwork time (Sonnentag,
Arbeus, Mahn, & Fritz, 2014; Sonnentag & Zijlstra, 2006).
On the other hand, job demands refer to job-related factors that tend to generate stress
and require employees’ physical and psychological effort (Bakker & Demerouti, 2007). These
demands cover a wide range of job stressors, which consumes one’s physical and psychological
energy. Building upon effort-recovery model (Meijman & Mulder, 1998), effort required by high
work demands can cause temporary load reactions, which can lead to feeling of exhaustion.
Individuals need to recover from job demands to reduce strain, fatigue and other negative effects
(Meijman & Mulder, 1998). Leisure activities play an important role here, as they help
individuals to recover from work and return back to baseline, pre-stressor experiences
(Sonenntag, 2001).
It is noteworthy that some leisure activities are also effortful—for example hiking or
playing a sport requires physical effort and socializing requires resources for emotional
regulation. This may be why individuals who experience exhaustion from effortful work-related
tasks tend to prefer other leisure (e.g., passive leisure) that requires a minimum amount of effort,
such as watching television (Csikszentmihalyi, 2014). Providing initial support for this idea,
people have a preference for low-effort activities over sports activities after experiencing high
amounts of job stressors, yet they also report sports activities as a better source of recovery
(Sonnentag & Jelden, 2009). Thus, participating in active leisure should help people gain
motivational resources and recover better (Sonnentag, 2001; Bakker et al., 2012), which suggests
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that deliberately promoting the benefits of active leisure engagement is desirable for an
intervention. The current study measured day-level domain specific (i.e., leisure) well-being,
which would help to further understand the mechanism of how active leisure contributes to SWB.
Three potential pathways are discussed below.

Subjective Leisure Well-Being Pathway

Kuykendall et al. (2017) furthered the understanding of leisure by defining and validating
a measure of subjective leisure well-being comprised of the following dimensions: leisure
satisfaction, positive leisure affect, and negative leisure affect. This study also demonstrated that
one’s subjective judgment of leisure experiences is associated with workers’ SWB. Based on the
bottom-up mechanism (Diener, 1984), domain satisfaction is essential in global life satisfaction,
in that leisure satisfaction is an antecedent of life satisfaction (Erdogan, Bauer, Truxillo, &
Mansfield, 2012). A meta-analysis (Kuykendall et al., 2015) suggested that individual’s
satisfaction in leisure domain transmitted the benefits of leisure engagement onto SWB. More
importantly, leisure satisfaction, though with a small significant effect, improves SWB
longitudinally. Recent empirical results confirmed this bottom-up process with stronger evidence
that subjective quality of leisure is associated with SWB above and beyond the effects of highquality work and family experiences (Kuykendall et al., 2017). Leisure interventions among
elderly and disabled populations enhance individuals’ leisure experiences and benefit their SWB
(e.g., Searle, Mahon, Iso-Ahola, & Sdrolias, 1995). Given that leisure is important and can bring
pleasant feelings to every individual, an active leisure intervention should increase workers’
overall subjective well-being in this study by boosting subjective well-being during leisure
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experiences. Such positive experiences are key motivational resources that are important for
employee recovery (Sonnentag & Fritz, 2007). Thus, it was expected that an active leisure
intervention would affect global evaluations of subjective well-being through day-level
experiences of subjective leisure well-being.
Hypothesis 2a: Those in the active leisure intervention group will report higher subjective
leisure well-being than those in the no leisure intervention group.
Hypothesis 2b: Subjective leisure well-being mediates the effect of the active leisure
intervention on global subjective well-being.

Need Satisfaction in Leisure Pathway
A hedonically-oriented approach to leisure “satisfaction” experiences is not the only
pathway to boosting subjective well-being. As self-determination theory suggested, the needs of
autonomy, mastery/competence, and affiliation/relatedness are “essential for ongoing
psychological growth, integrity, and well-being” (Deci & Ryan, 2000, p. 229). These
psychological needs can be fulfilled through leisure engagement (Newman et al., 2014).
Importantly, experiences of need satisfaction in leisure are associated with subjective leisure
well-being, but conceptually different (Kuykendall et al., 2017). In leisure, experiences of
autonomy, as being volitional and directing behaviors from one’s integrated self (e.g.,
Chatzisarantis & Hagger, 2009), and mastery, as a sense of accomplishment and competence
(e.g., Csikszentmihalyi, 2014), are essential for increasing the enjoyment of an activity. For
example, playing an instrument during leisure time to master a piece of music would be a
mastery activity. Additionally, affiliation (the need to belong) is also an important mechanism in
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leisure. Though many leisure activities can be solitary, socializing activities involving other
parties can contribute to one’s positive feeling, and thus overall quality of life (Brajša-Žganec,
Merkaš, & Šverko, 2011).
Hypothesis 3a: Those in the active leisure intervention group will have higher leisure
need satisfaction than those in the no leisure intervention group.
Hypothesis 3b: Leisure need satisfaction mediates the effect of the active leisure
intervention on global subjective well-being.

Psychological Detachment Pathway

Recovery experiences also serve as psychological mechanisms that transmit the positive
effect of leisure onto SWB (Newman et al., 2014). In particular, based on the stressordetachment model, disengage mentally and refrain from work-related tasks (i.e., psychological
detachment) is proposed to be a critical mechanism explaining the processes between job
stressors and impaired well-being (Sonnentag & Fritz, 2015). Psychological detachment is
considered a need in the context of effort-recovery processes (Bakker & Demerouti, 2007;
Sonnentag & Frtiz, 2015) rather than motivational processes in self-determination theory. Many
active leisure activities, such as sports or focusing on immersive learning activities, are effective
in helping workers to disengage and mentally switch off from work-related tasks, which in turn
maintain and even enhance well-being (Sonnentag, 2012). People score higher on eudaimonic
well-being when engaging in personally valued activities (Waterman, Schwartz, & Conti, 2008),
which suggests the effect of leisure on well-being can also be transmitted via need fulfillment
(Newman et al., 2014).
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Hypothesis 4a: Those in the active leisure intervention group will have higher
psychological detachment than those in the no leisure intervention group.
Hypothesis 4b: Psychological detachment mediates the effect of the active leisure
intervention on global subjective well-being.

CHAPTER 2
METHOD

Participants

At total of 141 participants were recruited to complete the pre-intervention survey, with
556 daily surveys completed. After eliminating participants who did not complete the postintervention survey and at least three daily surveys, the final sample sizes are 80 for person-level
and 509 entries for day-level. Among 80 participants, 46 (57.5%) were randomly assigned via
the online Qualtrics platform to the active leisure intervention group and 34 (42.5%) were
assigned to the non-intervention group. Nearly half of the participants were male (53.8%), and
the average age of all participants was 35.66 years old (SD = 8.76). The sample contained 81.3%
of white, 10% of Asians, 6.3% of Black or African American, 1.3% of American Indian or
Alaska Native, and 1.3% of other ethnicities. The participants worked 42.26 hours per week on
average (SD = 6.27). 57.5% of participants were never married, 35% were married, 5% were
divorced, 1.3% were widowed, and 1.3% were separated. Among all participants, we had 31.3%
currently living with child(ren) and 47.5% cohabitating with partners or spouse.
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Procedure

Recruitment

Participants were recruited through an online crowdsourcing platform, Amazon
Mechanical Turk (MTurk). Recent studies have shown that MTurk has diverse and
representative samples, and the data maintain a similar effect size in comparison to results from
meta-analyses in occupational health research (Michel, O’Neill, Hartman, & Lorys, 2017).
Additionally, researchers have provided guidance and recommendations in conducting
experiments on MTurk (Chandler, Mueller, & Paolacci, 2014; Mason & Suri, 2012); collecting
daily diary data on MTurk has been done in occupational health research and other social
psychology research as well (e.g., Boynton & Richman, 2014; Smit & Barber, 2016). The study
was set to only be viewable to MTurk workers in the U.S. who worked full-time (35 hours per
week or more). Participants read a brief description of the study, qualifications needed to
participate, compensation, and the overall time requirement of the study. After reviewing the
description, participants chose to participate in this study by signing the consent form (see
Appendix B) electronically and beginning the first survey via a Qualtrics link provided at the end
of the instructions.

Pre-Intervention Survey and Random Assignment to Intervention Conditions

Following the consent form, the participant began a pre-intervention survey that included
measures of subjective well-being (both general affect and life satisfaction), big five personality
traits, trait self-control, past leisure activities experiences, and demographics. Subjective well-
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being collected at this timestamp (Time 0) was used as a pre-intervention covariate when
examining the effect of interventions on well-being outcomes collected both on the day-level and
post-intervention.
After the pre-intervention survey, participants were randomly assigned to one of the two
condition groups, active leisure intervention group, and no intervention group, using the random
assignment option in the Qualtrics survey platform. In the description of the condition groups
(see Appendix C), participant in active leisure intervention was given a definition of active
leisure along with some examples of the activities. Participants were allowed to change their
activities each day, but within the range of this type of activities. For instance, if a participant
was assigned in the active leisure intervention group, he or she would engage in only active type
of leisure, such as exercise (physically active), meeting with friends (socially active), or other
possible active leisure. Participant was instructed to engage in active leisure each day of the
following week (seven days including weekends) for at least 30 minutes per day. At the end of
the instruction, participants wrote out the received instructions and what activities they would do
during the next week to ensure they understand the instruction. Weekends tend to give people
more flexibility to engage in various kinds of leisure activities, so this study lasted for a full 7
days that covered both work and nonwork days. Participants who were assigned to the no
intervention group, were not given any leisure engagement instructions. Instead, they were
instructed to pay attention to their leisure engagement during the following week and that they
would need to log their leisure activities in their daily surveys for the next 7 days. Thus,
participants in both intervention and no intervention group would be monitoring their leisure
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activities, which reduced potential placebo effects associated with highlighting importance of
leisure in the control group instructions.

Daily Reminders and Surveys
Daily reminders of completing the activities were sent to encourage participant’s leisure
engagement compliance for people in the active leisure intervention group. Given that each
participant may engage in their leisure activities at a different time, one reminder was sent
around 4PM CDT each day (when people typically get off work). A daily survey was sent out to
all participants at 7PM CDT. The goal for collecting daily responses for well-being measures
was to reduce memory bias for daily leisure experiences and distinguish day specific well-being
outcomes from global well-being outcomes collected during pre- and post-intervention surveys.
This daily survey asked participant to log the activity engagement information, including activity
engaged during that day, when and how long they have engaged in the activity, whether or not
engaged with others, which allowed us to test participants’ behavioral compliance with
intervention instructions; additionally, the time spent in activities can be used for exploratory
analyses. Participants also responded to leisure subjective well-being, need satisfaction in leisure,
as well as sleep quantity and quality for exploratory purpose for future research plans.

Post-Intervention Survey and Compensation

After a week, the last daily survey was accompanied with the post-intervention survey,
which included measures of subjective well-being (same as the one in pre-intervention survey for
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comparison), and other domain demands (housework and childcare demands during the past
week). Following this survey, the participant received a summary of the study for debriefing and
compensation depending on their daily survey completion rates (ranged from $1.3 to $5).
Completing a daily diary study across an entire week could be taxing, so remuneration
was needed to motivate higher completion rates of daily surveys (Christensen, Barrett, BlissMoreau, Lebo, & Kaschub, 2003). Each participant could receive up to $5.00 for completing all
surveys for the entire study (see the informed consent in Appendix B for the specific
compensation plan). The amount of compensation was determined based on best practices from
past research (Mason & Suri, 2012). To avoid socially desirable responding, the instructions
emphasized that payment was based on merely completing daily surveys and not on compliance
with the assigned intervention activities.

Measures

Subjective Leisure Well-Being

Subjective leisure well-being is a newly validated scale including leisure affect and
leisure satisfaction (Kuykendall et al., 2017).

Leisure Affect
The instructions were contextualized with a stem (“my leisure activities I engaged in
today made me feel…”) so that participants rated how they felt according to the leisure activity
they engaged on that day. Participants rated each of 15 items, including four positive activated
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items (e.g., excited), four positive deactivated items (e.g., calm), four negative activated items
(e.g., lonely), and three negative deactivated items (e.g., sleepy) on a scale from 1 (not true at all)
to 5 (completely true). Leisure affect scale also demonstrated good discriminant validity based on
the correlations with other affective scales (e.g. job affect, family affect, and general affect;
Kuykendall et al., 2017). The average Cronbach’s alphas were 0.80 (positive activated), 0.81
(positive deactivated), 0.78 (negative activated), 0.82 (negative deactivated).

Leisure Satisfaction
Similarly, items within this scale were modified with “…leisure activities I engaged in
today…”, in order to specify the recall time frame to today. Participants rated five items (an
example item is “my leisure activities I engaged in today have been enjoyable.”) on a scale from
1 (strongly disagree) to 7 (strongly agree). This scale demonstrated high internal consistency (α
= 0.88).

Need Satisfaction in Leisure and Psychological Detachment

The need satisfaction in leisure scale comprises four subdimensions, detachment taken
from the Recovery Experience Questionnaire (Sonnentag & Fritz, 2007), autonomy, affiliation
and mastery taken from the Basic Psychological Need Satisfaction Scale (Chen et al., 2015).
These subscales were modified to fit in the leisure domain in a previous study (Kuykendall et al.,
2017). In order to contextualize these items in reference to daily leisure activities, the
instructions were modified by changing the recall time frame to “today”. Participants rated all 16
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items, four for detachment (e.g. “I forgot about work.”), four for autonomy (e.g. “I felt my
choices expressed who I really am.”), four for affiliation (e.g. “I felt that people I care about also
care about me.”), and four for mastery (e.g. “I felt competent to achieve my goals.”) on a scale of
1 (strongly disagree) to 5 (strongly agree). = The subdimensions demonstrated high internal
consistency (autonomy: α = 0.89; affiliation: α = 0.95; competence: α = 0.90; detachment: α =
0.91).

Positive and Negative Affect Scales

General positive and negative affect were measured using positive and negative affect
scales (PANAS) developed by Watson et al. (1988). Participants rated 20 affective adjectives to
the extent of how they felt during the past week, 10 for positive affect (e.g., enthusiastic) and 10
for negative affect (e.g., distressed) on a scale from 1 (very slightly or not at all) to 5 (extremely).
The subscales demonstrated good discriminant validity with each other, as well as good
convergent validity with similar constructs (Watson et al., 1988). Both the positive affect
subscale (α = 0.93 for pre-intervention; α = 0.92 for post-intervention) and negative affect
subscale (α = 0.89 for pre-intervention; α = 0.86 for post-intervention) yielded high internal
consistency.

Life Satisfaction

Life satisfaction was measured using Satisfaction with Life Scale developed by Diener,
Emmons, Larsen, and Griffin (1985). Participants were asked to rate five items that ask to what
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extent each statement described how they felt during the past week (e.g., “I am satisfied with my
life.”) on a scale from 1 (strongly disagree) to 7 (strongly agree). This scale demonstrated high
internal consistency (α = 0.94 for pre-intervention; α = 0.93 for post-intervention) and high
convergent validity with peer-reported subjective well-being measures in previous studies (Pavot,
Diener, Colvin, & Sandvik, 1991).

Sleep Quantity and Quality1
Sleep quantity was measured using one-item (“How many hours did you sleep last
night?”). Sleep quality was measured using one-item from the Pittsburgh Sleep Quality Index
(Buysse, Reynolds, Monk, Berman, & Kupfer, 1989; “How do you evaluate last night’s sleep?”).
This one-item measure has been commonly used in previous daily diary studies (e.g., Sonnentag,
Binnewies, & Mojza, 2008).

Trait Self-Control

The brief version of trait self-control scale (Tangney, Baumeister, & Boone, 2004) was
used to ask participants to rate the extent of each statement reflects how they typically are (e.g.,
“I am good at resisting temptation.”) on a scale from 1 (not at all) to 5 (very much). This scale
demonstrated high internal consistency (α = 0.90). Two subdimensions of impulsivity and
restraint were identified in this scale by Maloney, Grawitch, and Barber (2012), which
demonstrated good discriminant validity.

1

This is measured and analyzed for future research plans.
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The Big Five Inventory

Personality was measured using the Big Five Inventory (BFI; John & Srivastava, 1999).
Participants rated the extent of a number of characteristics applying to one self on a scale from 1
(strongly disagree) to 7 (strongly agree). This scale demonstrated good reliability among each of
the five factors (extraversion: α = 0.92; agreeableness: α = 0.89; conscientiousness: α = 0.91;
neuroticism: α = 0.93; openness: α = 0.87) and good convergent validity with other personality
scales (John & Srivastava, 1999).

Manipulation Check

There were two forms of manipulation checks for people assigned with active leisure
intervention. The first one checked participants’ understanding of the instructions. This took
place after participants were shown the instructions of their condition groups and example
activities. Participants answered two questions on the same page so that they could re-read the
instructions if needed. The questions included “What are you instructed to do during next week?”
and “What activities do you want to do during next week?”. If participants’ answers did not align
with their assigned leisure condition, they failed the manipulation check. The second form of
manipulation checks were behavioral compliance. During each daily survey, participants logged
their actual leisure time activities and specified what activity they did. If participants’ activity did
not fall under active leisure category, they failed this manipulation check.

CHAPTER 3
RESULTS

Mean, standard deviations, and correlations among the variables included in this study
were reported in Table 1.

Preliminary Analyses

An attrition analysis was conducted to check whether participants who dropped out of the
study after completing pre-intervention survey differed in individual characteristics compared to
participants who finished the whole study. This issue is particularly important to ensure that they
unequal sample sizes of the control versus intervention groups was due to chance during random
assignment and not heightened selective dropouts in one condition. I conducted a logistic
regression by regressing whether participants dropped out or not onto the participant’s assigned
condition group, individual characteristics, including trait self-control and big five personality
traits, and the interaction terms of assigned condition groups and each individual characteristic.
No significant results were found for neither the main effects of condition and personality, nor
the interaction. Thus, the final sample group (N = 80) and drop-out sample (N = 61) were not
influenced by their assigned intervention instructions nor their individual characteristics.
Regression assumptions, including measurement error, normality of the distribution,
homoscedasticity, and independence of residuals, were checked among all outcome variables. No
major assumptions were violated. No major assumptions were violated for multilevel data.

Table 1
Descriptive Statistics, Intraclass Correlations and Zero-Order Correlation Matrix for Study Variables
Variables
1. Trait Self-Control
2. Extraversion
3. Agreeableness
4. Conscientiousness
5. Neuroticism
6. Openness
7. Pre-Intervention Life Satisfaction
8. Pre-Intervention General Positive Affect
9. Pre-Intervention General Negative Affect
10. Post-Intervention Life Satisfaction
11. Post-Intervention General Positive Affect
12. Post-Intervention General Negative Affect
13. Psychological Detachment
14. Leisure Autonomy
15. Leisure Affiliation
16. Leisure Competence
17. Positive Activated Leisure Affect
18. Positive Deactivated Leisure Affect
19. Negative Activated Leisure Affect
20. Negative Deactivated Leisure Affect
21. Leisure Satisfaction
22. Time Spent in Active Leisure
23. Time Spent in Physically Active Leisure
24. Time Spent in Socially Active Leisure
25. Time Spent in Mentally Active Leisure
26. Time Spent in Passive Leisure

M (SD)
3.74 (0.74)
3.01 (1.08)
3.94 (0.82)
4.19 (0.75)
2.20 (1.08)
3.69 (0.77)
4.42 (1.68)
31.41 (9.16)
13.10 (5.20)
4.62 (1.56)
33.28 (8.47)
12.25 (4.27)
4.20 (0.85)
4.36 (0.62)
3.86 (0.86)
4.28 (0.69)
3.32 (0.75)
3.82 (0.74)
1.29 (0.40)
1.54 (0.47)
5.94 (0.88)
1.94 (1.23)
0.66 (0.69)
1.46 (1.35)
0.86 (0.92)
0.83 (1.08)

M (SD)

4.20 (1.02)
4.34 (0.77)
3.84 (1.16)
4.25 (0.84)
3.31 (0.94)
3.80 (0.89)
1.30 (0.53)
1.54 (0.70)
5.91 (1.14)
1.91 (1.94)
0.67 (1.16)
1.42 (1.99)
0.84 (1.44)
0.81 (1.64)

ICC

1

2

3

4

5

6

7

8

.62
.59
.47
.62
.57
.63
.51
.36
.53
.29
.22
.33
.29
.30

.32*
.42*
.80*
-.64*
.37*
.48*
.32*
-.58*
.50*
.22*
-.48*
.23*
.38*
.36*
.43*
.09
.41*
-.48*
-.49*
.41*
.20
.03
.22
.16
.08

.38*
.33*
-.58*
.45*
.42*
.61*
-.43*
.46*
.55*
-.39*
-.02
.33*
.32*
.36*
.34*
.46*
-.22*
-.23*
.27*
.29*
.19
.25*
.11
.16

.50*
-.53*
.33*
.36*
.38*
-.45*
.43*
.40*
-.50*
.37*
.59*
.52*
.53*
.37*
.54*
-.47*
-.45*
.47*
.13
.15
.30*
-.03
.21

-.71*
.36*
.44*
.38*
-.55*
.51*
.32*
-.49*
.25*
.52*
.30*
.47*
.20
.53*
-.63*
-.47*
.59*
.19
.02
.32*
.15
.21

-.34*
-.55*
-.44*
.78*
-.60*
-.37*
.67*
-.30*
-.57*
-.39*
-.54*
-.23*
-.57*
.47*
.49*
-.47*
-.21
-.09
-.27*
-.14
-.26*

.23*
.36*
-.29*
.27*
.37*
-.29*
.13
.36*
.25*
.36*
.23*
.38*
-.28*
-.23*
.38*
.34*
-.01
.22*
.27*
.07

.45*
-.50*
.93*
.42*
-.61*
.33*
.46*
.48*
.43*
.20
.47*
-.37*
-.39*
.44*
.19
.04
.28*
.11
.17

-.32*
.51*
.89*
-.41*
0.11
.34*
.40*
.44*
.68*
.63*
-.15
-0.09
.29*
.23*
.24*
.29*
.07
.09

(Continued on the following page)
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Table 1 (Continued)
9

10

11

12

13

-.54*
-.28*
.71*
-.24*
-.45*
-.39*
-.47*
-.10
-.48*
.40*
.44*
-.35*
-.10
-.10
-.19
.00
-.13

.52*
-.63*
.39*
.58*
.55*
.56*
.30*
.57*
-.42*
-.39*
.58*
.18
.09
.28*
.08
.15

-.43*
.14
.38*
.47*
.50*
.76*
.64*
-.17
-.08
.36*
.17
.28*
.24*
.00
.06

-.36*
-.58*
-.45*
-.46*
-.23*
-.59*
.54*
.50*
-.40*
-.12
-.01
-.24*
-.09
-.19

.72*
.38*
.51*
0.16
.55*
-.30*
-.23*
.61*
.00
-.08
.22
-.03
.16

14

15

16

17

18

19

20

21

22

23

24

25

26

.61*

.30*
.49*

.40*
.68*
.53*

.13*
.35*
.32*
.46*

.44*
.63*
.55*
.55*
.42*

-.26*
-.47*
-.24*
-.44*
-.09*
-.45*

-.21*
-.39*
-.21*
-.33*
-.15*
-.32*
.56*

.49*
.74*
.40*
.58*
.32*
.57*
-.46*
-.34*

.06
.18*
.23*
.21*
.27*
.17*
-.07
-.04
.19*

.00
.02
.17*
.12*
.24*
.08
.05
.13*
.04
.47*

.19*
.20*
.45*
.18*
.17*
.33*
-.14*
-.04
.23*
.55*
.32*

.02
.10*
-.05
.10*
.11*
-.01
-.04
-.12*
.11*
.63*
.01
.16*

.16*
.08
.04
-.08
-.18*
.11*
-.03
.06
.08
-.27*
-.18*
.23*
-.14*

.62*
.78*
.40*
.77*
-.56*
-.44*
.86*
.21
.00
.28*
.11
.16

.71*
.45*
.66*
-.35*
-.33*
.51*
.27*
.23*
.44*
-.04
.07

.52*
.69*
-.51*
-.41*
.70*
.25*
.16
.24*
.06
-.03

.55*
-.03
.01
.32*
.26*
.38*
.15
.05
-.14

-.52*
-.40*
.69*
.19
.09
.37*
.02
.18

.72*
-.58*
-.10
.12
-.23*
-.13
-.11

-.41*
-.08
.19
-.12
-.18
.04

.16
-.03
.25*
.12
.14

.51*
.55*
.73*
-.09

.17
.06
-.26*

.33*
.43*

.09

Note. Means and SDs at the between-person level and within-person level are displayed in column 1 and 2, respectively. Correlations
below the diagonal are between-person correlations (N = 80); correlations above the diagonal are within-person correlations (509
days). ICC = Percentage of variance between persons (ICC = variance between persons/(variance between persons + variance within)).
* p < .05.
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Given that the data had multiple levels (i.e., day-level variables include quantity of
leisure engagement, subjective leisure well-being and need satisfaction in leisure; person-level
variables include positive and negative affect and life satisfaction, and demographic variables), I
first examined whether there was statistical evidence of clustering effects from day-level to
person-level. I obtained intraclass correlation (ICC[1]) by partitioning total variance of all
outcome variables into between- and within-persons variance (see Table 1). The intraclass
correlations among all day-level variables ranged from 36.6% to 63.1%, which suggested that
multilevel modeling analyses were appropriate. To better interpret results, I grand-mean centered
person-level predictors (Hofmann & Gavin, 1998).
I then checked whether participants in the intervention condition complied with
intervention instructions (instructional manipulation check). Firstly, no participant failed the
manipulation check questions right after reading the instructions. Secondly, I tested whether
participants in the active leisure intervention had higher probability in participating active leisure
(behavioral manipulation check). To do this, I coded the activities participants entered each day
into either active or passive leisure categories, as well as specific types of active leisure, based on
the definitions of types of leisure and example activities (Engeser & Baumann, 2016; Henson &
Scullard, 2008). I also had a research assistant (blind to the purpose of the study) code these
results independently for a reliability check. I then computed three inter-rater agreements of
active versus passive leisure coding for all three activity lists (κ = 0.87-0.91). I repeated this for
each types of active leisure (physically active: κ = 0.86-0.98; mentally active: κ = 0.85-0.92;
spiritually active: κ = 1.00). Disagreement was resolved by discussion.
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Then, based on each participant’s one to three activities they engaged in for each day, I
dichotomized their type of leisure activities by grouping ones who only engaged in passive into
passive leisure category (coded as 0) versus ones who engaged at least one active leisure into
active leisure category (coded as 1). I then conducted multilevel generalized linear model to test
whether active leisure intervention predicts the odds of participation in active and passive leisure.
The results showed that the odds of participants in active leisure intervention engaging in active
leisure was 2.96 times the odds of non-intervention group engaging in active leisure, with a
confidence interval of [1.35, 6.47]. This results again confirmed the compliance of intervention
instructions.

Primary Analyses

Main Effect of the Intervention on Outcomes

I conducted hierarchical regression analyses in SPSS version 24 to test the effect of active
leisure intervention on positive and negative affect, and life satisfaction among two conditions
(active intervention group versus no intervention; see Table 2). Pre-intervention levels of the
outcomes were included as covariates in each model to assess between-group intervention effects
for post-intervention outcomes. The active leisure intervention group had higher scores on
general positive affect (b = .1.96, SE = .86, p < .05, ΔR2 = .013), and life satisfaction (b = .33, SE
= .12, p < .05, ΔR2 = .011) than the no intervention group after one week. However, the active
leisure intervention did not have significantly less general negative affect than the no
intervention group after a week. Thus, hypothesis 1 was partially supported.

Table 2
Hierarchical Regression Analyses for Main Effect of Active Leisure Intervention on Post-Intervention Subjective Well-Being

Post-Intervention
Life Satisfaction
β
B (SE)
t

Post-Intervention
General Positive Affect
β
B (SE)
t

Post-Intervention
General Negative Affect
β
B (SE)
t

Step 1
Pre-Intervention
Life Satisfaction
Pre-Intervention
General Positive Affect
Pre-Intervention
General Negative Affect
Model 1 Statistics

.842

.78 (.04)

17.72*

.042

.21 (.32)

.66

-.298

.108

.02 (.01)
-.03
(.01)

2.48*

.881

.81 (.05)

15.02*

-.105

-.76
(.23)
-.05
(.04)

-1.91

.029

.05 (.10)

.47

.524

.43 (.07)

-.086

F(3, 76) = 198.41*, R2 = .887

F(3, 76) = 97.94*, R2 = .794

-3.31*
-1.27
6.17*

F(3, 76) = 37.00*, R2 = .594

Step 2
Active Leisure Intervention
(0 = No, 1 = Yes)
Model Change Statistics

.104

.33 (.12)

2.81*

F(1, 75) = 7.90*, ΔR2 = .011

.120

1.96
(.86)

2.27*

F(1, 75) = 5.14*, ΔR2 = .013

-.017

-.15
(.63)

-.23

F(1, 75) = .05, ΔR2 = .000

* p < .05. N = 80.
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I then conducted mean-as-outcome models using hierarchical linear modeling (HLM;
Raudenbush & Bryk, 2002) to test hypotheses 2a, 3a, and 4a (see Table 3, 5-121). The null model
included only intercepts. Model 1 included the control variables, three subjective well-being
variables collected in pre-intervention survey at level 2; and model 2 included dummy variable
of intervention versus non-intervention group. Active leisure intervention significantly predicted
leisure competence (b = .27, SE = .13, p < .05, ΔR2 = .053). Active leisure intervention also
marginally significantly improved leisure autonomy (b = .22, SE = .12, p = .073, ΔR2 = .037), and
positive activated leisure affect (b = .23, SE = .12, p = .066, ΔR2 = .041). The active leisure
intervention did not improve other leisure-specific well-being outcomes significantly. Thus,
hypothesis 3a was partially supported, and hypotheses 2a and 4a were not supported.

Test of Mediation Effects

To confirm the bottom-up well-being model (hypothesis 2b, 3b and 4b) with our data
(Newman et al., 2014), I used bootstrapping analyses to test the indirect effect of the active
leisure intervention on global well-being via aggregated person-level leisure well-being using
multiple mediation models (Hayes, 2012). The active leisure intervention was entered as a
predictor. I first conducted parallel mediations for each of three psychological pathways,
including aggregated person-level subjective leisure well-being, need satisfaction in leisure, and
psychological detachment, onto each of the three subjective well-being outcomes. As shown in
Table 1, the correlations between the mediators were moderate to high, which raised the issues
for interpreting each of the indirect effects. Additionally, the theoretical backgrounds on the
1

Results from multilevel modeling predicting need satisfaction in leisure - competence is presented in Table 3 on
page 30. Tables for other multilevel modeling results can be found in Appendix G.

Table 3
Multilevel Modeling Predicting Need Satisfaction in Leisure - Competence

Variable
Intercept
Person-Level
Pre-Intervention
Life Satisfaction
Pre-Intervention
General Positive Affect
Pre-Intervention
General Negative Affect

Model 1
Estimate
SE

t

Model 2
Estimate
SE

t

t

4.27

.06

66.64

4.27

.06

68.24

4.27

.06

68.24

.07

.05

1.38

.06

.05

1.36

.06

.05

1.37

.02

.01

2.51*

.02

.01

2.66*

.02

.01

2.66*

-.04

.01

-2.89*

-.04

.01

-2.92*

-.04

.01

-2.92*

.27

.13

2.12*

.27

.13

2.12*

.05
-.03

.02
.02

3.03*
-1.66

Active Leisure Intervention
Day-Level
Hours spent in Active Leisure
Hours spent in Passive Leisure
ΔR2
-2LL
Δ-2LL
Δdf
Level 2 Intercept Variance
Level 1 Intercept Variance

Model 3
Estimate
SE

0.34
957.17

0.05
956.89
0.28
1
0.27
0.27

0.04
951.53
5.36
2
0.29
0.27
0.27
0.26
Note. Active leisure intervention is coded 1 = Active leisure intervention group, 0 = No intervention group. Δdf refers to the number
parameters added to the model. ΔR2 and Δ-2LL noted N/A if statistics are not interpretable. All level 2 Intercept variance components are
statistically significant at α = .05 level.
* p < .05.
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bottom-up processes of well-being suggested that each of the psychological needs, affective
experiences, and subjective judgment of domain enjoyment can transmit the benefits of active
leisure to well-being individually; thus, I conducted simple mediation analyses for each mediator
onto each subjective well-being outcome. The results from simple mediations showed that active
leisure intervention has indirect effects on life satisfaction (coefficient = 0.08, 95% biascorrected C.I. [0.01, 0.21]), and general positive affect (coefficient = 0.46, 95% bias-corrected
C.I. [0.01, 1.35]) via aggregated person-level competence. Thus, hypothesis 2b was partially
supported. Additionally, active leisure intervention also had on general positive affect via
aggregated person-level positive (coefficient = 0.71, 95% bias-corrected C.I. [0.01, 1.85]). Thus,
hypothesis 3b was partially supported, and hypothesis 4b was not supported.

Exploratory Analyses

Time Spent in Active Leisure Affecting Daily Leisure Experiences

Previous non-experimental studies have found evidence supporting that time spent in
leisure, such as physical activities, is positively associated with recovery and subjective wellbeing (Kuykendall et al., 2015; Rook & Zijlstra, 2006). Thus, I explored whether this
relationship held after imposing an active leisure intervention. I conducted analyses by adding in
time spent in active and passive leisure for each day into the aforementioned Model 2 in
hypothesis testing (see Table 3-11). The same analyses were repeated for all nine leisure domain
well-being outcomes. I evaluated model fit by subtracting -2 log likelihoods of more complex
model from the less complex model based on chi-square distribution. After adding in the time

31
spent in active and passive leisure, the models that showed significant improvements in model fit
were the ones predicting psychological detachment (Δ-22L = 10.79, p < .05), affiliation (Δ-22L
= 9.15, p < .05), positive activated leisure affect (Δ-22L = 32.54, p < .05), and leisure satisfaction
(Δ-22L = 13.60, p < .05). In particular, time spent in active leisure significantly predicted
psychological detachment (b = .80, SE = .02, p < .05), autonomy (b = .05, SE = .02, p < .05),
affiliation (b = .12, SE = .03, p < .05), competence (b = .05, SE = .02, p < .05), positive activated
leisure affect (b = .09, SE = .02, p < .05), positive deactivated leisure affect (b = .07, SE = .02, p
< .05), and leisure satisfaction (b = .06, SE = .03, p < .05).
Interestingly, there were inconsistent findings regarding time spent in passive leisure,
such that it was positively associated with psychological detachment (b = .10, SE = .03, p < .05),
and leisure satisfaction (b = .12, SE = .03, p < .05), but negatively associated with positive
activated leisure affect (b = -.06, SE = .02, p < .05). This finding suggests that passive leisure
may not necessarily be harmful; rather, it may merely afford limited benefits for well-being.

Types of Active Leisure

Previous studies have found that physical active leisure is the most effective type of
active leisure to improve recovery and enhance subjective well-being (Rook & Zijlstra, 2006;
Wiese et al., 2017). Thus, I explored which type of active leisure workers prefer and whether
they influence one’s well-being differently. Out of total 855 activities that participant logged,
77.31% of them were in the active leisure category, based on raters’ final coding. Out of these
active leisure, 55.82% of them were indicated by participants that they engaged in with other
people; 40.85% of active leisure were categorized as physically active, and 41.45% were
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categorized as mentally active. Only three activities were categorized as spiritually active; thus, I
did not include spiritually active leisure in further analyses, given that the results may not be
reliable due to low number of cases in this category. Then, I conducted multilevel modeling
analyses using similar analysis strategy specified above. Keeping baseline subjective well-being
and the condition group as covariates, I then entered time spent in a particular category of active
leisure in the next model, while controlling for time spent in passive leisure to see whether time
spent in a particular type of active leisure predicted one’s well-being. I entered each type of
active leisure separately into the model, in order to avoid multicollinearity issues, because some
activities could be active in multiple ways. For instance, exercising with a friend is both socially
active and physically active.
The results (see Table 4 for a summary) showed that time spent in physically active
leisure was positively associated with affiliation (b = .10, SE = .05, p < .05), positive activated
leisure affect (b = .06, SE = .03, p < .05), and leisure satisfaction (b = .08, SE = .04, p < .05).
Additionally, spending time in physically active leisure did not reduce negative leisure affect but
predicted increase in negative deactivated leisure affect (b = .06, SE = .03, p < .05). Spending
more time in socially active leisure was positively associated with most of the well-being
outcomes (detachment: b = .06, SE = .02, p < .05; autonomy: b = .04, SE = .01, p < .05;
affiliation: b = .04, SE = .04, p < .05; competence: b = .04, SE = .02, p < .05; positive activated
leisure affect: b = .08, SE = .02, p < .05; leisure satisfaction: b = .10, SE = .02, p < .05). Time
spent in mentally active leisure was positively associated with competence (b = .05, SE = .02, p
< .05) and leisure satisfaction (b = .06, SE = .03, p < .05).
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Table 4
Summary of Exploratory Analyses on Time Spent in Different Types of Active Leisure

Outcome Variables
Psychological Detachment

Type of Active Leisure
Physically
Socially Active Mentally Active
Active Leisure
Leisure
Leisure
ns
+
ns

Leisure Autonomy
Leisure Affiliation

ns
+

+
+

ns
ns

Leisure Competence
Positive Activated Leisure Affect
Positive Deactivated Leisure Affect
Negative Activated Leisure Affect
Negative Deactivated Leisure Affect
Leisure Satisfaction

ns
+
ns
ns
+
+

+
+
ns
ns
ns
+

+
ns
ns
ns
ns
+

Note. + refers to a statistically significant positive relationship between time spent in a specific
type of active leisure and corresponding outcome variable, and ns refers to a nonsignificant
relationship.

CHAPTER 3
DISCUSSION

This study explored the effectiveness of a one-week active leisure activity intervention
for enhancing workers’ well-being. Experimental studies using active interventions have been
rare in organizational intervention research, especially within working populations. Additionally,
the experimental daily diary design approach helps to elucidate the effectiveness of active leisure
interventions on daily well-being, which may be missed in global well-being measures collected
over longer time frames. The inclusion of multiple measures of well-being contributes to our
understanding of more nuanced dynamics of workers’ subjective and psychological evaluations
of experiences (Sonnentag, 2015).
The findings from this study suggested that an active leisure intervention improved
individual’s life satisfaction and general positive affect when controlling pre-intervention
subjective well-being level after a week. However, the active leisure intervention did not
significantly reduce general negative affect. This study also tested multiple possible
psychological pathways (at the day-level) that mediate the effect of leisure intervention onto
global subjective well-being. Active leisure intervention only increased the fulfillment of the
leisure-specific need of competence, but not other psychological needs in leisure (i.e., affiliation,
autonomy), subjective leisure well-being (i.e., both positive and negative leisure affect, and
leisure satisfaction), nor psychological detachment. More importantly, the effect of active leisure
intervention on aggregated person-level competence subsequently benefited global life
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satisfaction and positive affect. The comparison between a no intervention group and an active
leisure intervention offered in-depth insight of the motivational aspect of leisure activities (ten
Brummelhuis & Trougakos, 2014).
Additionally, I explored whether time spent in active leisure plays a role in improving
well-being. The findings suggested that positive leisure affect and leisure satisfaction, as well as
need satisfaction in leisure (i.e., affiliation, autonomy, competence) and psychological
detachment were improved, as time spent in active leisure increases. Similar to findings from
hypothesis testing, spending more time in active leisure did not reduce negative leisure affect.
Though the active leisure intervention may not necessarily improve one’s leisure domain wellbeing over the course of a week, these findings suggested that spending more time in active
leisure brings well-being benefits, which implies that implementing the active leisure
intervention with a longer time may improve one’s reports of both hedonic and eudaimonic side
of leisure well-being.
As expected, active leisure covered a wide range of different types of active leisure.
Building upon previous findings on types of active leisure and their impact on subjective wellbeing, this study further explored how various kinds of active leisure satisfy psychological needs
differently (Sonnentag & Zijlstra, 2006). The results suggested that spending more time in
socially active leisure was the most conducive to fulfillment of all psychological needs in leisure
and psychological detachment, and it also improved positive activated leisure affect and leisure
satisfaction. Mentally active leisure afforded more benefits for satisfying need of competence
and increasing leisure satisfaction. Physically active leisure was linked to need of affiliation,
positive activated leisure affect, and leisure satisfaction. Inconsistent with a meta-analysis on
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physically active leisure and subjective well-being, this study found that spending more time in
physical activities was associated with increase in negative-deactivated leisure affect. This
provides evidence that domain-specific affective experiences could capture more nuanced wellbeing compared to a global measure. Though individuals may experience fatigue and low energy
after engaging in physical activities, these affective outcomes did not undermine the benefits of
these types of leisure.

Theoretical Implications
This paper’s findings not only supported the positive activity intervention research, but
also expanded our understanding of leisure and well-being with an experimental design. In
supporting previous research on the effectiveness of various types of positive activity
interventions on well-being (Sheldon & Lyubomirsky, 2006; Chancellor et al., 2015), findings
from current research confirmed that intentional positive activities boosted positive outcomes
(i.e., life satisfaction, positive affect). Particularly, this study focused on activities in leisure
domain, which covers a wide range of activities that individuals may want to engage in during
nonwork time. However, this active leisure intervention did not reduce negative outcomes, which
were similar to previous research on other proactive and positive activity interventions (Kaplan
et al., 2014). Extending to the leisure and well-being literature, two recent meta-analyses did not
find a relationship between leisure engagement or physical activities during leisure and negative
affect (Kuykendall et al., 2015; Wiese et al., 2017). Negative affect is likely induced by reacting
to negative events or stressors, including perceived demands or daily hassles (Zohar, 1999). Thus,
it is unsurprising that active leisure may not reduce elevated negative affect. From a matching
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hypothesis perspective, active leisure engagement helps individuals to restore resources, which
would be more effective in alleviating matching strains induced by matching stressors (de Jonge
& Dormann, 2006). This study did not speculate the effectiveness of this active leisure
intervention in tempering negative effect of other sources. However, previous literature has
indicated that positive resources could help reduce negative health outcomes, such as physical
health complaints and perceived stress (Bono, Glomb, Shen, Kim, & Koch, 2013). Thus, future
research could extend our understanding of the relationship between positive activity
interventions and work stress as well as other work-related negative outcomes.
Further, this study also contributed to past research on leisure and well-being from a
methodological angle. Many leisure and well-being studies used non-experimental research
designs, which makes it difficult to rule out the possibility that leisure choices and subjective
well-being may be confounded by individual difference characteristics (Newman et al., 2014;
Sonnentag et al., 2017). The active leisure intervention proposed in this study was tested using
experimental design and was shown to be effective in improving global subjective well-being,
which strengthened past leisure and well-being findings by ruling out these alternative
explanations.
Additionally, informing the Job Demand-Resources (Bakker & Demerouti, 2007) and
Self-Determination Theory (Deci & Ryan, 2000), this study found evidence supporting an active
leisure intervention could fulfill one’s leisure competence. Active leisure engagement helps
individuals to restore resources, which could lead to increased positive affect and life satisfaction.
Rebuilding resources from satisfying one’s need of competence via mastery types of leisure
activities is an important mechanism to help individuals to recover from job strain (Mojza et al.,
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2010). This study also unpacked specific psychological pathways, transmitting the benefits of
active leisure intervention onto subjective well-being, which confirmed the effectiveness of
positive activity interventions on competence and positive activated leisure affect (Layous et al.,
2013). This finding was consistent with previous research on the bottom-up well-being processes,
such that both eudaimonic and hedonic approaches of domain-specific satisfaction could impact
global life satisfaction (Kuykendall et al., 2015; Newman et al., 2014). Kuykendall et al. (2017)
established the relationship between subjective affective experiences in leisure and general
subjective well-being above and beyond affective experiences in other domains (i.e., work and
family affect). Our findings strengthened this relationship by extending to an active leisure
intervention as a behavioral antecedent of leisure-specific affective experience. Leisure role
experiences are free of other types of demands, which tend to be more conducive of general
positive affect through building positive resources. Thus, interventions geared toward improving
employee health and wellness outcomes could target on nonwork-related aspects because
nonwork resources are also salient in providing well-being benefits (Bono et al., 2013). More
importantly, our findings suggested that externally motivating active leisure engagement could
also yield similar effects in terms of bottom-up processes of well-being.
Finally, the active leisure intervention did not undermine individuals’ autonomy needs
while boosting feelings of competence. This is particularly important, given that autonomy is the
most fundamental factor that has been shown to help individuals to sustain active leisure
engagement, and then increase domain satisfaction accordingly (Walker & Kono, 2018).
Specifically, the intervention did not limit one’s ability to choose an activity based on their selfinterest. There are wide range of active leisure that individuals can choose to engage in, which
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were all reflected on the results of different types of active leisure. Different types of active
leisure are associated with well-being and recovery benefits (Demerouti et al., 2009). For
instance, physical activities are more associated with hedonic side of leisure well-being; social
activities can fulfill all the psychological needs in leisure and psychological detachment; mental
activities, which tend to be more challenging and require mastery, improved leisure competence
accordingly.

Practical Implications

Organizations have placed increasing value on employee wellness by accounting for
other nonwork roles, including creating family-friendly work environment and policies, and
allowing more work flexibility (Butts, Casper, & Yang, 2013; Grawitch & Barber, 2010). Given
that leisure is also an important life domain (Diener et al., 1985), this active leisure intervention
would have practical values for organizations to broaden the breadth of wellness programs and
policies implementation. Thus, leisure can also be considered as an important area in which
organizations can work to design wellness programs and policies.
Organizational interventions are conceptualized in three types based on both the public
health and occupational health psychology literature. Primary interventions are proactive and
preventive interventions focused on all employees at all times, which also includes two sub-types:
those focused on fixing the sources of stressors and problematic work environments (“red cape
interventions”) and those aimed to increase positive outcomes (“green cape interventions”). This
active leisure intervention falls under the “green cape interventions,” which is important given
that primary interventions are more effective than secondary (i.e., focus primarily on prevention
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and removing risky factors) and tertiary interventions (i.e., reactive interventions targeting
employees in need of assistance; Lamontagne, Keegel, Louie, Ostry, & Landsbergis, 2007;
Tetrick & Winslow, 2015). More importantly, considering the significance of employees’
personal domains in designing intervention can be beneficial in promoting work-life balance and
understanding employee well-being (Brough & O’Driscoll, 2010; Tetrick & Winslow, 2015).
Additionally, this active leisure intervention is individual-focused, which has been shown to
effectively complement organizational-focus interventions and improve workers’ overall wellbeing and organizational outcomes (Lamontagne et al., 2007).
This intervention is very feasible to implement in organizations. From this study’s
findings, a 30-minute active leisure engagement would be effective in improving workers’ wellbeing, which suggests that this active leisure intervention requires low time commitment.
Additionally, this intervention does not dictate exactly what activities individuals should do for
active leisure, which preserve the sense of control over their leisure time and ensures they can
choose a type of activity that they find personally enjoyable. Active leisure covers a wide range
of activities, which makes this intervention much more accessible for various populations,
including people who may not be able to engage in certain types of activities (i.e., physical
activities due to disability). Organizations also would not need to invest financially for
implementing this intervention, nor is it particularly time-consuming for organizations or
employees.
Leisure has already occupied part of our daily lives; however, due to various work and
home demands, we tend to overlook the benefits active leisure affords. Additionally, recent
experimental findings suggested that people tend to mistake the importance of the order of life
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domains, which in fact people perceive leisure activities as enjoyable no matter when they
engage it (O’Brien & Roney, 2017). The findings from this study primarily focused on the
positive side of employee health outcomes; promoting the positive side may be more appealing
to people to re-evaluate the importance of leisure and more likely to engage in various activities.
Thus, implementing an active leisure intervention in organizations can help workers manage
resources allocation to specific activities, thereby enhancing their well-being.

Limitations and Future Direction

Despite the advantages of an experimental design, this study is not without limitations.
First, one of the key findings from this study is that the active leisure intervention only boosted
individuals’ competence. However, it was difficult to tease apart whether the fulfillment of
competence stemmed from doing more active leisure, or from the feeling of completing the
intervention instructions each day. Competence experiences in leisure usually refer to developing
and sharpening a skill (e.g., learning a different language for fun). For some individuals who
may have not yet formed a habit to engage in active leisure daily, complying with the active
leisure intervention instruction could be challenging itself. Thus, it is likely that need of
competence was satisfied due to completion of active leisure intervention. The findings also
suggest that spending more time in active leisure (but not passive leisure) was associated with
higher level of competence in this study. Such findings align with previous research in flow,
such that active leisure, such as playing games and competitive sports are more likely to make
individuals feel mastered over an activity (Csikszentmihalyi, 2014). Future research could rule
out an “instructional completion” confound by including an additional experimental condition
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that instructing individuals to engage in only passive leisure. This design would ensure that the
effects of the active leisure intervention could be isolated to the nature of the active leisure
engagement, although instructions to engage in passive leisure for an extended period of time
may not be ethically feasible given research showing that low-effort or passive leisure brings no
or limited well-being benefits (see Demerouti et al., 2009). On the bright side, competence need
satisfaction ultimately carries positive effect on well-being and simply would make individuals
feel good afterwards. Thus, this active leisure intervention is effective in contributing to
competence need satisfaction, regardless of the underlying mechanism.
Secondly, this study focused primarily on well-being outcomes. Employee well-being is
particularly importance for improving job performance and work engagement (Sonnentag, 2015).
Additionally, previous literature has introduced that affective experiences in one domain are
likely to spillover to another domain, such as volunteering was shown to enrich work-related
behaviors or experiences (Hecht & Boies, 2009). Thus, future research should consider establish
empirical evidence of whether this active leisure intervention has direct effect or indirect effect
on work-related outcome. As suggested by previous research on the effectiveness of intentional
positive activities on well-being, adopting active interventions in organizations can help boost
workers’ well-being, which in turn benefits work-related outcomes such as work engagement
(Lyubomirsky & Layous, 2013; Petrou, Bakker, & van den Heuvel, 2017). This could be done by
testing this intervention within several different organizations. This will not only allow us to
obtain objective work-related outcomes measures, but also to examine whether different
organizational characteristics may influence the effectiveness of the intervention on well-being.
Moreover, organizational data could allow us to explore the effect of occupational differences,
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such as work characteristics and salary levels, which are shown to be associated with well-being
(Ng, Diener, Aurora, & Harter, 2009; Sonnentag & Jelden, 2009).
Third, this study examines effects over only one week, which is shorter than past leisure
intervention studies lasting for a month or more (Searle et al., 1995). When individuals repeat the
same behaviors to pursue a certain goal (i.e., engaging in active leisure in this context), one
would likely to develop habit automaticity (Wood & Rünger, 2016). Future research should
explore whether the effect of this active leisure intervention on well-being will last over the
course of several weeks, or whether it may fade away.
Lastly, participants may engage in leisure at different time throughout the day, and the
daily surveys were made available around the same time each day. The responses may not
necessarily reflect participants’ concurrent experiences of leisure activities. Future research
should consider adopting other methodology, such as day reconstruction method (Kahneman,
Krueger, Schkade, Schwarz, & Stone, 2004). This method may collect relatively more accurate
affective and psychological experiences regarding each leisure activity one engaged in on a
particular day by probing experiences in real time, which may also reduce participation burden.

CHAPTER 5
CONCLUSION

In conclusion, this study introduced an active leisure intervention for workers, which
was shown to effectively increase life satisfaction and positive affect, controlling preintervention subjective well-being level. This extended the breadth of positive activity
intervention into the leisure domain. This intervention could also fulfill one’s psychological need
of competence in leisure, which subsequently boosts global subjective well-being. This finding
highlights the role of leisure-related eudaimonic well-being outcomes (i.e., need fulfillment
related to competence) in boosting hedonic well-being outcomes (i.e., subjective well-being
dimensions of global life satisfaction and global positive affect). Using an experimental daily
dairy methodology, this study provided a strong contribution to the leisure literature by
presenting a different perspective on how leisure can be applied as part of organizational
wellness programs for working adults (Tetrick & Winslow, 2015).
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Mturk Recruitment Material
Short Description
Leisure and Well-Being Study
This study will involve completing surveys totaling 33 minutes during the course of one week in
exchange for $5.00. You must be 18 years old and work at least 35 hours per week to participate.
Please click on the link below to access the informed consent information to learn more about the
study: <INSERT LINK HERE>
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Informed Consent
ONLINE INFORMED CONSENT FORM
Leisure and Well-Being
Researchers in the Department of Psychology at Northern Illinois University invite you to participate in a
study titled Leisure and Well-Being. The purpose of this study is to understand how leisure activities affect
well-being.
Qualifications: Qualified participants will be at least 18 years old and work at least 35 hours per week.
Time Commitment: Overall, this study will involve completing surveys totaling 33 minutes during the course
of one week. You will be asked to record your leisure activities, and may also be asked to engage in specific
leisure activities each day. Specific time commitment for each individual component is listed below:
•
•
•

Pre-study Survey (10 minutes)
o Completion of an initial survey with demographics, personality, and well-being related
questionnaires
Daily Survey (3 minutes for 7 days; 21 minutes total)
o Completion of a short survey
o This can be done on a smartphone
Post-study Survey (2 minutes)
o Completion of a short survey with well-being related questionnaires and follow-up demands
questionnaires

Compensation: Participants can earn up to $5.00 in this study. Participants will receive a payment of $1.00 for
completing the pre-study survey, $0.30 per each of the 7 daily surveys completed ($2.10 plus a bonus of $0.90
for all seven days completed), and $1.00 by completing the post-study survey.
Confidentiality: Your responses will be kept confidential. Loss of confidentiality will be mitigated by not
collecting your name at any time and by removing email information from your responses before storing the
data. The results of this study may be published in scientific research journals or presented at professional
conferences. However, your record will remain anonymous as part of a large dataset that will be stored on the
Open Science Framework (a public data sharing forum for researchers) without identifiable information.
Right to Withdraw: Your participation is voluntary; therefore, you may choose not to participate or skip
questions you are not comfortable with answering. You may withdraw from this study at any time. If you have
any questions or concerns about your right as a research participant, you may contact the Northern Illinois
University Office of Research Compliance (815-753-8588). If you have questions about this research study,
you can contact the principal investigators, Xinyu (Judy) Hu (hujudy12@gmail.com).
Online Consent: By clicking “Yes: Proceed with Survey” below, you certify that you are 18 years of age or
older, meet the participant qualifications specified in the study invitation, and provide your informed consent
to participate. You may request a copy of this consent form to keep for your records.
Yes (Proceed with Survey)

No (Exit Survey)
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Active Leisure Intervention versus No Intervention Instructions1
I.

Active Leisure Intervention Instruction

During this coming week, you will be engaging in only ACTIVE leisure activities each day for at
least 30 minutes. You may do different active leisure activities within a day or in different days,
but all the activities you engage in have to be within the scope of ACTIVE leisure activities.
If you are not sure what activities counts as active, below is a list of active leisure categories with
definitions and example activities.
Leisure Category

Category Definitions

Example Activities

Mentally active

Cognitively demanding
activities such as reading,
writing, and playing games

Physically active

Activities that involve physical
exertion such as sports

Socially active

Activities that involve spending
time with others such as
parties/social gathering,
spending time with friends
Engaging in religious or
spiritual services or practices

Arts and crafts as a hobby
Reading for personal interests
Writing for personal interests
Volunteering
Educational activities (e.g. learning a new
skill for personal interest)
Sports (athletic or non-professional)
Exercise
Dancing
Hiking
Talking walks
Fishing
Hunting
Socializing
Playing games with other people
Getting together with friends or family

Spiritually active

Religious or spiritual activities

Manipulation Checks
1. What are you instructed to do during next week?
2. What activities do you want to do during next week?
II.

No Intervention Instruction

During this coming week, you will be recording your leisure participation each day in the daily
survey you will receive. Please pay attention to the timestamps and activities you engage each
day.
Definitions and activities are modified based on Henson & Scullard (2008) and Engeser &
Baumann (2016).
1

APPENDIX D
DAILY REMINDER FOR INTERVENTION GROUP

61
Daily Reminder for Intervention Group
Dear [Participant Name],

This is a reminder for you to engage in your assigned type of leisure activities for at least 30
minutes today.
The list of example activities is attached2.

If you have questions about this study, please contact the principal investigator:
Xinyu (Judy) Hu
Doctoral Student, Social & I/O Psychology
Department of Psychology
Northern Illinois University
hujudy12@gmail.com

2

The attachment will be the same as in Appendix C.
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Measures
I.

Pre-Intervention Measures

Demographics
1. Gender
2. Age
3. Ethnicity (Caucasian, African American, Asian American, Hispanic, Other [please
specify])
4. What is your job title?
5. How many hours do you typically work each week?
6. How many hours do you typically spend on telecommuting?
7. Marital status (Single, Married, Divorced, Widowed, Other [please specify])
8. Do you live with your child(ren)?
9. Do you cohabitate with your partner/spouse?

Past Leisure Activities Routine
1. Please select three leisure activities you engage in most frequently. If your leisure activity
is not appeared in this list, please select Others and enter your activity.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

(Attending) cultural arts
Culinary pursuits
Arts and crafts
Gardening
Reading
Writing
Dancing
Volunteering
Collecting
Watching television shows
Browsing the internet or social media
Exercise or playing sports
Playing games

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Building or restoring for fun
Socializing
Shopping for fun
Hunting or fishing
Camping or other nature-based recreation
Religious or spiritual activities
Listening to or playing music
Watching sports
Relaxing/thinking
Self-development activities
Partying
Others [please specify]

Brief Trait Self-Control (Tangney, Baumeister, & Boone, 2004)
Using the scale provided, please indicate how much each of the following statements reflects
how you typically are.
1
2
3
4
Not at all
1. I am good at resisting temptation.
2. I have a hard time breaking bad habits. [reverse-coded]

5
Very much

64
3. I am lazy. [reverse-coded]
4. I say inappropriate things. [reverse-coded]
5. I do certain things that are bad for me, if they are fun. [reverse-coded]
6. I refuse things that are bad for me.
7. I wish I had more self-discipline. [reverse-coded]
8. People would say that I have iron self-discipline.
9. Pleasure and fun sometimes keep me from getting work done. [reverse-coded]
10. I have trouble concentrating. [reverse-coded]
11. I am able to work effectively toward long-term goals.
12. Sometimes I can’t stop myself from doing something, even if I know it is wrong.
[reverse-coded]
13. I often act without thinking through all the alternatives. [reverse-coded]

The Big Five Inventory (BFI; John & Srivastava, 1999)
Here are a number of characteristics that may or may not apply to you. For example, do you
agree that you are someone who likes to spend time with others? Using the scale provided, please
indicate the extent to which you agree or disagree with that statement.
1
Disagree
strongly

2
Disagree a
little

I see myself as someone who…
1. Is talkative
2. Tends to find fault with others [R]
3. Does a thorough job
4. Is depressed, blue
5. Is original, comes up with new ideas
6. Is reserved [R]
7. Is helpful and unselfish with others
8. Can be somewhat careless [R]
9. Is relaxed, handles stress well [R]
10. Is curious about many different things
11. Is full of energy
12. Starts quarrels with others [R]
13. Is a reliable worker
14. Can be tense
15. Is ingenious, a deep thinker
16. Generates a lot of enthusiasm
17. Has a forgiving nature
18. Tends to be disorganized [R]
19. Worries a lot
20. Has an active imagination

3
Neither agree
nor disagree

4
Agree a little

5
Agree
strongly

23. Tends to be lazy [R]
24. Is emotionally stable, not easily upset [R]
25. Is inventive
26. Has an assertive personality
27. Can be cold and aloof [R]
28. Perseveres until the task is finished
29. Can be moody
30. Values artistic, aesthetic experiences
31. Is sometimes shy, inhibited [R]
32. Is considerate and kind to almost everyone
33. Does things efficiently
34. Remains calm in tense situations [R]
35. Prefers work that is routine [R]
36. Is outgoing, sociable
37. Is sometimes rude to others [R]
38. Makes plans and follows through with them
39. Gets nervous easily
40. Likes to reflect, play with ideas
41. Has few artistic interests [R]
42. Likes to cooperate with others
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21. Tends to be quiet [R]
22. Is generally trusting
[R] denotes reverse-scored items.

43. Is easily distracted [R]
44. Is sophisticated in art, music, or literature

Housework and Childcare Demands3
Please indicate how much each of the following statements you felt over the past week.
1
2
3
4
5
Not at all
Very much
1. On average, how much housework demands did you have over the last week?
2. On average, how much childcare demands did you have over the last week?
Positive and Negative Affect Scales3 (PANAS; Watson, Clark & Tellegen, 1988)
This scale consists of a number of words that describe different feelings and emotions. Read each
item and fill in the appropriate answer for each word. Indicate to what extent you have felt this
way during the past week. Use the following scale to record your answers:
1
Very Slightly
or Not at All

2
A Little

1. Interested
2. Distressed
3. Excited
4. Upset
5. Strong
6. Guilty
7. Scared
8. Hostile
9. Enthusiastic
10. Proud

3
Moderately

4
Quite a Bit

5
Extremely

11. Irritable
12. Alert
13. Ashamed
14. Inspired
15. Nervous
16. Determined
17. Attentive
18. Jittery
19. Active
20. Afraid

Satisfaction with Life Scale3 (Diener, Emmons, Larsen, & Griffin, 1985)
Instructions: Below are five statements that you may agree or disagree with. Using the 1 - 7 scale
below, indicate your agreement with each item by placing the appropriate number on the line
preceding that item. Please be open and honest in your responding.
1
Strongly
disagree

3

2
Disagree

3
Somewhat
disagree

4
Neither
agree nor
disagree

5
Somewhat
agree

This measure will be used again in post-intervention survey.

6
Agree

7
Strongly
agree
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1.
2.
3.
4.
5.

II.

In most ways my life is close to my ideal.
The conditions of my life are excellent.
I am satisfied with my life.
So far I have gotten the important things I want in life.
If I could live my life over, I would change almost nothing.

Daily Survey Measures

Leisure Activities Daily Log
1. What activities did you engage in today?
2. When did you engage in this activity?
From ____:____ AM/PM to ____:____ AM/PM
3. Did you engage in this activity with other people (friends/relatives/spouse)?
Yes_____ No_____
Did you engage in any other leisure activities, other than the one you mentioned above?
If yes, please answer the following questions; if not, proceed to next page.
4. What other activities did you engage in today?
5. When did you engage in this activity?
From ____:____ AM/PM to ____:____ AM/PM
6. Did you engage in this activity with other people (friends/relatives/spouse)?
Yes_____ No_____
7. What other activities did you engage in today?
8. When did you engage in this activity?
From ____:____ AM/PM to ____:____ AM/PM
9. Did you engage in this activity with other people (friends/relatives/spouse)?
Yes_____ No_____
Need Satisfaction in Leisure (Sonnentag & Fritz, 2007; Chen et al., 2015)
Instructions: Below, we are going to ask about your actual experiences of certain feelings during
the leisure activities you engaged in today. Please read each of the following items carefully.
You can choose from 1 to 5 to indicate the degree to which the statement is true for you at this
point in your life.
1
2
3
4
5
Strongly
Strongly
disagree
agree
During my leisure time today…
Detachment
1. I forgot about work.
2. I didn’t think about work at all.
3. I distanced myself from my work.
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4. I got a break from the demands of work.
Autonomy
5. I felt a sense of choice and freedom in the things I undertook.
6. I felt that my decisions reflected what I really wanted.
7. I felt my choices expressed who I really am.
8. I felt I have been doing what really interests me.
Affiliation
9. I felt that the people I care about also care about me.
10. I felt connected with people who care for me, and for whom I care.
11. I felt close and connected with other people who are important to me.
12. I experienced a warm feeling with the people I spent time with.
Mastery
13. I felt confident that I can do things well.
14. I felt capable at what I did.
15. I felt competent to achieve my goals.
16. I felt I could successfully complete difficult tasks.
Subjective leisure well-being (Kuykendall et al., 2017)
Instructions: We are interested in understanding the types of feelings people have during their
leisure activities (the activities you engage in during your free time when you are not engaged in
activities you have to do such as work and/ or household responsibilities).
Please indicate how often you have experienced each of the following feelings while engaging in
leisure activities today.
Leisure Affect Scale
1
Not true at
all

2

3

4

5
Completely
true

My leisure activities I engaged in today made me feel…
1. Determined
9. lonely
2. excited
10. dissatisfied with myself
3. active
11. nervous
4. alert
12. irritated
5. calm
13. sleepy
6. at ease
14. tired
7. content
15. sluggish
8. friendly

68
Leisure Satisfaction Scale
Instructions: Please think about your leisure activities (the activities you engaged in during your
free time when you were not engaged in activities you had to do such as work and/ or household
responsibilities) today. Please rate the extent to which you disagree or agree with the following
statements.
1
Strongly
disagree

2
Disagree

3
Somewhat
disagree

4
Neither
agree nor
disagree

5
Somewhat
agree

6
Agree

7
Strongly
agree

1. My leisure activities I engaged in today have been enjoyable.
2. Given a choice, I would not have changed my leisure activities today.
3. My leisure activities I engaged in today have been close to ideal.
4. My leisure activities I engaged in today have been unfulfilling. [reverse-coded]
5. I am happy with the things I have done during my leisure time today.
Sleep Quantity and Quality
Sleep Quantity
1. How many hours did you sleep last night?
Sleep Quality (Pittsburgh Sleep Quality Index; Buysse, Reynolds, Monk, Berman, & Kupfer,
1989)
2. How do you evaluate last night’s sleep?
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Study Summary
STUDY SUMMARY
Leisure and Well-Being
Thank you for participating in our study titled Leisure and Well-Being. The aim of this study is
to examine whether active leisure activities can effectively improve workers’ leisure specific and
global well-being over time.
Leisure activities have been studied to contribute to workers’ positive affect, so we recommend
you to engage in more active leisure activities that you like to do, which is effective in reducing
stress and increasing positive feelings. If you’d like to learn more about the benefits of leisure
activities and how to improve well-being, check out the following brief articles:
• https://myhealth.alberta.ca/Alberta/Pages/what-is-leisure.aspx
• https://www.psychologytoday.com/blog/curious/201608/10-discoveries-about-wellbeing-everyone-must-know
• https://www.psychologytoday.com/blog/fulfillment-any-age/201312/five-proven-keysimprove-your-well-being
If you are experiencing any distress or discomfort from participation in this experiment and
would like to speak with a professional, please take a counseling resource form offered by your
experimenter or visit the NIU Psychological Services Center (http://www.niu.edu/PSYC/psc/) or
Counseling and Consultation Services (http://www.niu.edu/counseling/).
If you have any questions regarding the study and would like to know the results of this study,
please feel free to contact Xinyu (Judy) Hu at hujudy12@gmail.com.
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Table 5
Multilevel Modeling Predicting Need Satisfaction in Leisure - Autonomy
Model 1
Variable
Intercept
Person-Level
Pre-Intervention
Life Satisfaction
Pre-Intervention
General Positive Affect
Pre-Intervention
General Negative Affect

Model 2

Model 3

Estimate

SE

t

Estimate

SE

t

Estimate

SE

t

4.36

.06

73.27

4.36

.06

74.41

4.35

.06

75.10

.10

.04

2.24*

.10

.04

2.24*

.09

.04

2.16*

.01

.01

1.20

.01

.01

1.30

.01

.01

1.13

-.03

.01

-2.57*

-.03

.01

-2.58*

-.03

.01

-2.62*

.22

.12

1.82

.23

.12

1.91

.05
.02

.02
.02

3.61*
.92

Active Leisure Intervention
Day-Level
Hours spent in Active Leisure
Hours spent in Passive Leisure
ΔR2
-2LL
Δ-2LL
Δdf
Level 2 Intercept Variance
Level 1 Intercept Variance

0.30
897.12

0.04
898.11
N/A
1
0.24
0.24
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0.02
897.94
0.17
2
0.24
0.23
0.24
0.24
Note. Active leisure intervention is coded 1 = Active leisure intervention group, 0 = No intervention group. Δdf refers to the number
parameters added to the model. ΔR2 and Δ-2LL noted N/A if statistics are not interpretable. All level 2 Intercept variance components are
statistically significant at α = .05 level.
* p < .05.

Table 6
Multilevel Modeling Predicting Need Satisfaction in Leisure - Affiliation
Model 1
Variable
Intercept
Person-Level
Pre-Intervention
Life Satisfaction
Pre-Intervention
General Positive Affect
Pre-Intervention
General Negative Affect

Model 2

Model 3

Estimate

SE

t

Estimate

SE

t

Estimate

SE

t

3.86

.08

47.68

3.86

.08

47.78

3.86

.08

47.80

.15

.05

2.71*

.15

.05

2.73*

.15

.05

2.73*

.02

.01

2.12*

.02

.01

2.15*

.02

.01

2.15*

-.03

.02

-1.51

-.03

.02

-1.51

-.03

.02

-1.51

.10

.17

.62

.10

.17

.62

.12
.06

.03
.04

3.77*
1.42

Active Leisure Intervention
Day-Level
Hours spent in Active Leisure
Hours spent in Passive Leisure
ΔR2
-2LL
Δ-2LL
Δdf
Level 2 Intercept Variance
Level 1 Intercept Variance

0.31
1404.55

N/A
1407.73
N/A
1
0.44
0.70

0.04
1398.58
9.15*
2
0.44
0.45
0.70
0.67
Note. Active leisure intervention is coded 1 = Active leisure intervention group, 0 = No intervention group. Δdf refers to the number
parameters added to the model. ΔR2 and Δ-2LL noted N/A if statistics are not interpretable. All level 2 Intercept variance components are
statistically significant at α = .05 level.
* p < .05.
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Table 7
Multilevel Modeling Predicting Psychological Detachment
Model 1
Variable
Intercept
Person-Level
Pre-Intervention
Life Satisfaction
Pre-Intervention
General Positive Affect
Pre-Intervention
General Negative Affect

Model 2

Model 3

Estimate

SE

t

Estimate

SE

t

Estimate

SE

t

4.20

.09

47.78

4.20

.09

47.82

4.20

.09

47.81

.15

.06

2.32*

.15

.06

2.32*

.15

.06

2.32*

-.01

.01

-.53

-.01

.01

-.50

-.01

.01

-.50

-.02

.02

-1.21

-.02

.02

-1.19

-.02

.02

-1.18

.08

.19

.45

.08

.19

.45

.08
.10

.02
.03

4.19*
3.60*

Active Leisure Intervention
Day-Level
Hours spent in Active Leisure
Hours spent in Passive Leisure
ΔR2
-2LL
Δ-2LL
Δdf
Level 2 Intercept Variance
Level 1 Intercept Variance

0.10
1172.77

N/A
1175.96
N/A
1
0.59
0.40

0.05
1161.98
10.79*
2
0.59
0.60
0.40
0.37
Note. Active leisure intervention is coded 1 = Active leisure intervention group, 0 = No intervention group. Δdf refers to the number
parameters added to the model. ΔR2 and Δ-2LL noted N/A if statistics are not interpretable. All level 2 Intercept variance components are
statistically significant at α = .05 level.
* p < .05.
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Table 8
Multilevel Modeling Predicting Positive Activated Leisure Affect
Model 1
Variable
Intercept
Person-Level
Pre-Intervention
Life Satisfaction
Pre-Intervention
General Positive Affect
Pre-Intervention
General Negative Affect

Model 2

Model 3

Estimate

SE

t

Estimate

SE

t

Estimate

SE

t

3.32

.06

53.68

3.32

.06

54.55

3.32

.06

54.58

-.04

.05

-.81

-.04

.05

-.87

-.04

.05

-.86

.06

.01

7.95*

.06

.01

8.15*

.06

.01

8.15*

.01

.01

1.03

.02

.01

1.08

.02

.01

1.08

.23

.12

1.87

.23

.12

1.87

.09
-.06

.02
.02

4.83*
-2.69*

Active Leisure Intervention
Day-Level
Hours spent in Active Leisure
Hours spent in Passive Leisure
ΔR2
-2LL
Δ-2LL
Δdf
Level 2 Intercept Variance
Level 1 Intercept Variance

0.51
1098.89

0.04
1098.64
.25
1
0.23
0.38

0.09
1066.10
32.54*
2
0.24
0.24
0.38
0.34
Note. Active leisure intervention is coded 1 = Active leisure intervention group, 0 = No intervention group. Δdf refers to the number
parameters added to the model. ΔR2 and Δ-2LL noted N/A if statistics are not interpretable. All level 2 Intercept variance components are
statistically significant at α = .05 level.
* p < .05.
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Table 9
Multilevel Modeling Predicting Positive Deactivated Leisure Affect
Model 1
Variable
Intercept
Person-Level
Pre-Intervention
Life Satisfaction
Pre-Intervention
General Positive Affect
Pre-Intervention
General Negative Affect

Model 2

Model 3

Estimate

SE

t

Estimate

SE

t

Estimate

SE

t

3.81

.06

63.36

3.81

.06

63.45

3.81

.06

63.45

.06

.04

1.24

.05

.04

1.22

.05

.04

1.22

.04

.01

5.27*

.04

.01

5.32*

.04

.01

5.32*

-.04

.01

-2.80*

-.04

.01

-2.79*

-.04

.01

-2.78*

.13

.12

1.10

.13

.12

1.10

.07
.04

.02
.02

3.92*
1.93

Active Leisure Intervention
Day-Level
Hours spent in Active Leisure
Hours spent in Passive Leisure
ΔR2
-2LL
Δ-2LL
Δdf
Level 2 Intercept Variance
Level 1 Intercept Variance

0.52
982.46

N/A
985.37
N/A
1
0.24
0.29

0.03
982.55
2.82
2
0.24
0.24
0.29
0.28
Note. Active leisure intervention is coded 1 = Active leisure intervention group, 0 = No intervention group. Δdf refers to the number
parameters added to the model. ΔR2 and Δ-2LL noted N/A if statistics are not interpretable. All level 2 Intercept variance components are
statistically significant at α = .05 level.
* p < .05.
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Table 10
Multilevel Modeling Predicting Negative Activated Leisure Affect
Model 1
Variable
Intercept
Person-Level
Pre-Intervention
Life Satisfaction
Pre-Intervention
General Positive Affect
Pre-Intervention
General Negative Affect

Model 2

Model 3

Estimate

SE

t

Estimate

SE

t

Estimate

SE

t

1.29

.04

31.38

1.29

.04

31.51

1.29

.04

31.51

-.06

.03

-1.90

-.06

.03

-1.88

-.06

.03

-1.88

.00

.01

.46

.00

.01

.41

.00

.01

.41

.02

.01

2.53*

.02

.01

2.52*

.02

.01

2.52*

-.11

.08

-1.28

-.11

.08

-1.28

-.01
.01

.01
.01

-.55
.84

Active Leisure Intervention
Day-Level
Hours spent in Active Leisure
Hours spent in Passive Leisure
ΔR2
-2LL
Δ-2LL
Δdf
Level 2 Intercept Variance
Level 1 Intercept Variance

0.20
591.32

0.01
594.68
N/A
1
0.11
0.14

N/A
607.05
N/A
2
0.11
0.11
0.14
0.14
Note. Active leisure intervention is coded 1 = Active leisure intervention group, 0 = No intervention group. Δdf refers to the number
parameters added to the model. ΔR2 and Δ-2LL noted N/A if statistics are not interpretable. All level 2 Intercept variance components are
statistically significant at α = .05 level.
* p < .05.
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Table 11
Multilevel Modeling Predicting Negative Deactivated Leisure Affect
Model 1
Variable
Intercept
Person-Level
Pre-Intervention
Life Satisfaction
Pre-Intervention
General Positive Affect
Pre-Intervention
General Negative Affect

Model 2

Model 3

Estimate

SE

t

Estimate

SE

t

Estimate

SE

t

1.54

.05

32.64

1.54

.05

32.55

1.54

.05

32.54

-.08

.04

-2.34*

-.08

.04

-2.32*

-.08

.04

-2.32*

.01

.01

1.28

.01

.01

1.25

.01

.01

1.25

.03

.01

2.85*

.03

.01

2.83*

.03

.01

2.83*

-.07

.10

-.73

-.07

.10

-.73

.01
.03

.02
.02

.45
1.61

Active Leisure Intervention
Day-Level
Hours spent in Active Leisure
Hours spent in Passive Leisure
ΔR2
-2LL
Δ-2LL
Δdf
Level 2 Intercept Variance
Level 1 Intercept Variance

0.26
976.81

N/A
980.97
N/A
1
0.13
0.32

0.00
990.59
N/A
2
0.13
0.13
0.32
0.31
Note. Active leisure intervention is coded 1 = Active leisure intervention group, 0 = No intervention group. Δdf refers to the number
parameters added to the model. ΔR2 and Δ-2LL noted N/A if statistics are not interpretable. All level 2 Intercept variance components are
statistically significant at α = .05 level.
* p < .05.
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Table 12
Multilevel Modeling Predicting Leisure Satisfaction
Model 1
Variable
Intercept
Person-Level
Pre-Intervention
Life Satisfaction
Pre-Intervention
General Positive Affect
Pre-Intervention
General Negative Affect

Model 2

Model 3

Estimate

SE

t

Estimate

SE

t

Estimate

SE

t

5.94

.09

68.62

5.93

.09

69.80

5.93

.09

69.81

.16

.06

2.90*

.16

.05

3.01*

.16

.05

3.01*

.01

.01

.76

.01

.01

.82

.01

.01

.83

-.03

.02

-1.46

-.03

.02

-1.37

-.03

.02

-1.36

.29

.17

1.65

.29

.17

1.65

.06
.12

.03
.03

2.29*
4.89*

Active Leisure Intervention
Day-Level
Hours spent in Active Leisure
Hours spent in Passive Leisure
ΔR2
-2LL
Δ-2LL
Δdf
Level 2 Intercept Variance
Level 1 Intercept Variance

0.23
1360.85

0.03
1361.68
N/A
1
0.51
0.62

0.05
1348.08
13.60*
2
0.53
0.52
0.62
0.59
Note. Active leisure intervention is coded 1 = Active leisure intervention group, 0 = No intervention group. Δdf refers to the number
parameters added to the model. ΔR2 and Δ-2LL noted N/A if statistics are not interpretable. All level 2 Intercept variance components are
statistically significant at α = .05 level.
* p < .05.
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